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I. Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments): 

Description, pages: 

2.4-11,18,20-23 as originally filed 

1,1a,3,12-17,19 as received on 19/12/1997 with letter of 16/12/1997 

Claims, No.: 

-1 7 as received on 1 9/1 2/1 997 with letter of 1 6/1 2/1 997 



Drawings, sheets: 

1/8-8/8 as originally filed 



2. The amendnr>ents have resulted in the cancellatron of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



3. S This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 



see separate sheet 

4. Additional observations, if necessary: 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 
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□ neither restricted nor paid additional fees. 

2. K This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees, 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1 , 13.2 and 13.3 is 

□ complied with. 

H not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

S all parts. 

□ the parts relating to claims Nos. . 



V, Reasoned statement under Article 35(2) with regard to novelty, Inventive step or Industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Yes: 


Claims 


1,2,4-6,8 


- 14. 16 


No: 


Claims 


7, 15, 17 




Yes: 


Claims 


6, 8- 13 




No: 


Claims 


1,2, 4,5.7, 


14-17 


Yes: 


Claims 


1,2,4-17 




No: 


Claims 







2. Citations and explanations 
see separate sheet 



Vlll. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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SECTION I: 

1 . The arbitrarily chosen length of DNA fragments as given in claim 3 and 7 has no 
support in the application documents as filed. According to p. 6 lines 18 only 
fragment lengths of 1300 - 1500 bp are supported. Claims 3 and 7 do therefore 
not meet the requirements of Art. 41(2) PCT. 

As the unsupported length is the only technical feature of claim 3, this claim has 
not been examined with respect to novelty and inventive step. 

2. Claim 17 has been generalized in a manner contravening the requirements of Art. 
41 (2) PCT. Claim 17 now generally pertains to a medicament "adapted to target a 
regulatory (metastasis inducing) DNA.,.". which might include, besides nucleic 
acids capable of hybridization, other compounds such as DNA binding proteins or 
intercalating agents. Claim 17 as originally filed was however limited to nucleic 
acid compounds. 

SECTION VIII: 

3. The term "regulatory DNA" may be interpreted as to concern (1) regulatory, non- 
translated regions of the DNA or (ii) regulatory genes. Thus, the scope of claims 7 
and of 15 - 17 insofar as dependent upon claim 7 is obscure contrary to Art. 6 
PCT. 

4. If the term "regulatory DNA" is to be interpreted in the first sense, Claim 1 lacks 
clarity due to an inherent inconsistency since the screening method is defined in 
terms of a randomly obtained result. It is evident (as will be discussed in Section V 
that the screening method Is suitable to identify all metastasis inducing DNA - 
species, whether these are expressed or not. 

5. The term "tagged (DNA) fragments" is also open to interpretation rendering the 
scope of the claim 1 obscure, contrary to Art. 6 PCT. 

Usually tagging serves for identification of particular analytes. In this sense, a tag 
might include specific sequences present in the transfected DNA (of up to 50kb 
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length, see claim 2) such as human specific ALU repeats. The special meaning 
that is given to the term "tag" with respect to its purpose and function by the 
description (p, 3, lines 19-22, the sentence extending between p 6 and 7) is not 
mentioned in claim 1. 



SECTION IV: 

6. The independent claims are not so linked as to form a single general inventive 
concept (Rule 13.1 PCT) for the following reasons: 

While claims 8-14 relate to regulatory, apparently untranslated DNA sequences,, 
claim 14 generically concerns the use of a structural gene as a metastasis 
inducer. The common concept linking together the subject-matters of claims 8-13 
on one hand and claim 14 on the other may thus be formulated as the presence of 
metastasis inducing nucleic acids comprising expressed or non-expressed 
regulatory sequences. However, a variety of structural genes (e.g. oncogenes) 
that are capable of inducing or promoting metastasis, and thus the common 
technical link is already known (see the novelty objection against claim 7, item 7, 
Section V). 

The use according to Claim 14 is furthermore not technically linked in the sense 
of same or corresponding technical features with the screening method according 
to claim 1 . 

The application thus contains the following separate groups of inventions: 

1. "Regulatory", metastasis inducing DNA and method of identifying such 
sequences (including regulatory structural genes, see Section VIII, item); claims 1 
- 7. 

2. Regulatory, non-translated DNA fragments capable of inducing metastasis (no 
open reading frames) and correlated with increased osteopontin expression, 
claims (8 - 13) 
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3. use of an osteopontin gene as a metastasis inducer, claim 14. 
SECTION V: 

Reference is made to the following documents: 

D1: WO-A-86/03226 
D2: WO-A-94/28129 

D3: B.R.Davies et al. Cancer Res 54, 1994. p, 2785-93 
D4: E.I.Behrend et al, Cancer Res 54, 1994, p. 832-7 

The applicant has submitted the documents D5 = H.Chen et al. Oncogene vol.14, 
1997, p. 1581 - 1588 for technical information. 

7. A number of genes or DMA sequences associated with the induction of 
metastases, such as osteopontin or various oncogenes (e.g. c-myc, ras variants), 
is known in the state of the art (cf. D2. claims 1 and 2). 

Thus, the subject-matter of claim 7 in its broadest interpretation lacks novelty, 
contrary to Art. 33(2) PCT. 

8. Oligonucleotide fragments of such oncogenes (for use as probes or primers) are 
known in the state of the art. For the reasons discussed in items 3 and 7, also the 
subject-matter of claims 15 - 17 is not sufficiently limited with respect to this state 
of the art. 

Consequently, claims 15 and 17 lack novelty (Art-. 33(2) PCT), claim 16 lacks 
inventive step (Art. 33(3) PCT). 

9. The subject-matter of claims 8 - 13 which concern several distinct DMA fragments 
which appear to represent regulatory regions of genomic DMA and the presence 
of which is correlated with increased expression, of osteopontin is neither 
disclosed nor rendered obvious by the prior art taken into consideration. 

Claims 8-13 thus satisfy the requirements of Art. 33(2) and (3) PCT. 
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10. Claims 1, 2, 4 and 5 do not meet the requirements of Art. 33 (3) PCT. 

A screening method based on transformation of a benign tumorigenic cell line 
with DNA fragments obtained from a human metastatic cancer specimen, 
transfection into a host animal, and recovery of the human DNA from metastases 
produced by the host animal is disclosed in D1 (cf. Claim 1, p. 10, line 1 - p. 1 1, 
line 29, Examples 1 - 5). The wording "(transferring) tagged fragments" may be 
broadly interpreted as to include the exploitation of an inherent (human specific) 
tag sequence such as ALU sequences (for identification) which is to be expected 
to be present in fragment of larger than lOkb size (cf. the size limits given in claim 
2). The specific meaning that is given to the wording "tagging" on p. 3, lines 19 - 
23 is not present in claim 1. Thus, the claimed method differs from that of D1 
mainly in that a syngeneic system, i.e.the tumour cell being transfected originating 
from the same (syngeneic) animal strain into which the transfected cells are 
injected and allowed to grow, is used. 

The advantages correlated with a entirely syngeneic cell/host animal system in the 
finding and identification of metastasis inducing DNA were, however, already 
recognized prior to the priority date of the present application as is apparaent form 
D3 (see p. 2785. the Introduction). 

This document describes the screening system (RAMA 37 cells/Wistar-Furth rats) 
as used in the present application (see the abstract). The method described in D3 
solely differs from that according to claims 1,2 4 and 5 in that no recovery of 
human DNA has been made. 

Having regard to the improvements to be expected a skilled person would 
obviously replace the cell/animal system of D1 by that of D3. Moreover, extension 
of the method of D3 by an additional step for recovery of metastasis associated 
DNA from positive clones (such as disclosed in D1) is explicitly suggested in D3 
(see the last sentence of the DIcussion, p. 2792). 

Thereby one would automatically arrive at the subject-matter of any of claims 1, 2 
4 and 5. 
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1 1 . The use of a oligonucleotide tag as defined in claim 6 in order to aid insertion into 
and rescue from the host cell qenonne of DNA fragments in the method according 
to claim 1 is not anticipated by the prior art taken into consideration. Having 
regard to a possible effect of the tagging oligonucleotides on the metastatic 
potential of the DNA fragments to be transfected, this modification of the method 
as disclosed in any of D1 or D3 is not obvious for a skilled person. 

Thus, the subject-matter of claim 6 appears to satisfy the requirements of Art. 
33(2) and (3) PCT. 

12. The subject-matter of claim 14 lacks inventive step (Art, 33(3) PCT). 

According to D4 expression of osteopontin DNA has been associated with tumour 
progression and induction of metastasis formation. The test system disclosed in 
D4 (expression of osteopontin antisense RNA) confirm this hypothesis (see p. 
832. right-hand column, lines 14 - 18. the final two phrases on p. 835. p. 837. last 
paragraph of the Discussion). 

Thus, in spite of the applicant's arguments, the use of osteopontin DNA as 
metastasis inducer is considered to be obvious for a skilled person in the light of 
the disclosure of D4. 
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DESCRIPTTOW 
METASTA SIS TWnnriNG DNA'Q 

The present invention relates to metastasis 
inducing DNA's, a method of identifying such'DNA's, and 
their use in diagnosis and therapy. 

Most ■ cancers are thought to be due to 
alterations in specific genes caused either by mutation 
making their gene-product in some way more effective or 
by- over expression of a normal gene giving an enhanced 
effect. These oncogenes have largely been identified by 
introducing gene -length fragments of DNA from human 
cancers into a mouse fibroblast cell line, in culture, 
and selecting those cell lines that grow in an 
uncontrolled manner in liquid or semi -solid medium. The 
oncogenes themselves have been isolated by cloning the 
human DNA fragments away from the mouse DNA by standard 
recombinatorial techniques . Alternatively mutations can 
arise in genes that suppress their own activity such as, 
for example, p53 or Rb or which suppress the levels of 
their products such as, for example NM-23.. These are 
referred to as tumour suppressor oncogenes. m the 
commonly-occurring cancers, it is believed that between 
5 and 7 such changes in oncogenes or tumour suppressor 
oncogenes are required to produce a full-blown cancer. 

WO 86/03226 discloses a method for detecting a 
discrete, transmissible mammalian gene associated with 
tumour metastasis. The method uses a non-syngeneic 



AMENDED SHEET 



- lA - 

system. The teaching was later retracted - Proc Nat. 
Acad. Sci USA, 1988, 8^ 5581. 

WO 94/28129 identifies a tumour metastasis gene 
of 2858 base pairs which codes for a protein which is 
expressed in malignant human tumours and their 
metastasis. The method used to identify it used a non- 
•syngeneic system employing nude (defective) mice. 

Cancer research 54, 2785-2793 (1994) is a paper 
by the applicants. It discloses a method for showing the 
presence of metastasis inducing DNA. No disclosure is, 
however, made of how to recover the sequences for 
identification . 

w 

Cancer research 54 832-837 (1994) is a paper 
suggesting that antisense OPN DNA expression was 
associated with reduced tumorigenicity of these cells in 
the flanks and in lungs . The paper does not measure or 
investigate metastasis as such. 

EP 0607054 disclosures ^ a process for 
constructing a cDNA library. It described a method,' 
-sing linkers and PCR for identifying signal peptides. 
The application is not to metastasis at all and the 
approach uses expression vectors for detection. 

The major forms of cancer, including breast 
cancer, lung cancer and colonic cancer cannot be cured 
effectively because, although the current therapies may 
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invention there is provided a method of screening and 
recovering a regulatory DNA capable of inducing 
metastasis comprising the steps of: 

i . transferring tagged fragments of a human DNA 
from malignant, metastatic cancer cells into a cell line 
. that produces only benign, non-metastasizing tumours vhen 
injected into a syngeneic animal; 

ii. injecting the transformed cells into the 
syngeneic animal; 

iii. selecting those animals in which 
metastasizing tumours have been identified; and 

iv. recovering the regulatory DNA capable of 
inducing metastasis therefrom. 

Preferably the DNA fragments transferred in step 
1 are fragments of from 0.1 to 50 kilo base-pairs, more 
preferably 0.5 to 50 kilo base-pairs. 

Preferably the cell line that produces only 
benign non-metastasizing tumours when injected into a 
syngeneic animal is a rat mammary epithelial cell line, 
such as, for example Rama 37. 

Preferably the fragments of human DNA from 
malignant, metastatic cancer cells are tagged to assist 
in their removal or insertion from or into a host or 
vector, such as, for example, the oligonucleotide tag 
illustrated in Fig. i. This tagging procedure overcomes 
the problem of identifying the inserted human DNA 
sequences in the rat genome of the transfected rat cells. 
Human-specific repetitive DNA (Alu) sequences are spaced 
sufficiently in the human genome that in many human DNA 
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in pilot studies- in the DNA of human breast cancers. 
Hybridisation of C9-DNA occurs- to ifizidlll -digested DNA 
from 4 out of the 9 breast tumours tested, whereas no 
hybridisation signal is detected from similarly-digested 
DNA from normal human breast or colon tissue. m this 

case a single hybridising band of lOOObp is detected 
(Figure 6) . 

Figure 6 illustrates detection of C9-DNA in 
•human breast tumours. Cellular DNA was isolated from a 
selection of nine randomly-picked human breast tumours 
numbered 14-130 and from normal breast and colon tissue 
together with C9 -DNA as a control. These DNAs were 
digestied with an excess of Hlndlll and the digested DNA 
was analysed on agarose gels, Southern blotted on to a 
filter and hybridised to a probe of [^=P]C9-DNA without 
tags and the radioactivity visualised on X-ray film. 
Similar results have been obtained using PCR for C9-DNA. 

According to a second aspect of the present 
invention there is provided a regulatory DNA capable of 
inducing metastasis consisting essentially of a human DNA 
fragment of less than 1.6 kilobase pair in length 
obtained from a malignant, metastasis cancer cell. 

According to a third aspect of the present 
invention there are provided DNA consisting essentially 
of a regulatory DNA capable of inducing metastasis from 



seauence l : 
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C2 



CTTCCT1GGT GCTCTJLTGTC TTC-ICTCTCC CCTTCTCCXG 1CCC^'r^^\^C CC^T^J^C^^--^ 
C'TGACAGAC TCTGGGACAG TCCCCTCTGC TCTCCTGTTG GCGCC^'GAG-n cCc't^t^'-'^c" 
CTGAGGACCC TTCACGTAC-C CTCCC.\TCTG GATGA.CCTAG TAGAiGiCG-r^ GGGaJg'^'^G'^ 
^---'^---CTC^GC- TAACTGAGCA GAGCTO.GAG ATTTAJLA.GTG AG-t^C^GGGG.^ GG^t'CGTC'^ 
TTGAJ.CTGCT C-CCTTAA-ASA C-CCiATTC-GA TGACTAJi.CCC AGJ^Ct^^'ttq'^ c^q'^'^^'g'^^ 
v_-GGAAGrCAC TA.GCA.TA_TCT GATGGGTCAC ATCTGAGAAA GG-^^C^^GC iiGTC^^"^'^r 
-TGrC-TGAGC AGCATGGCGT GTATCATC-GT GTGCIlGC?.TJ^ C^CAGGC^V 'ri^rT,;:^:^:^^ 
C^^GGCTCTT CTTCAGTA.TT AGGGGAAC-CA CTC-GTGTTSG \I^C.^TGG^CC "^^'^^^^r. 
TCATGTGAGG AGA_ATCCCA_i TGCGTCAGGA GAAAACGAGA GTCTG-nG.^CC 'r^c'-~~^1:^':;r 
AAGA-ACAGA ATTA.TTCTTG GACTGTGTTT TCATGCTCCT t'G-C-G.^'^GC-G ^q^^'^^^:;,. 
C_TCAC-G-TA ATCAG-GA-TTG CTTACTG-TG GTATTCAAG-^^ ^yiATGc'-^i i V.r-'^^r^r'^^"^ 
A_A_ACCTCr GTC-C-GAAC-CA GGTTTTTGAT ACATC-CAGCT ^G^CC^-^G^g" t^^'^^^^^r 
CTTGAACTCA AGAGAACTTT GCTCATGTG?. TCTTTCTTA_A CCG.:i "^GGi za'I'^'r'^^^^ 

^^-w.^ .-^--L.-t_--.-.Qr-Llv^ Qr^i'^-^v^^.V. GAC-.CGTTAG '^C^G'^CC^C'T rrrpr. rpr~r^^^^^ 

^-w^v.- Ci.^CCACG%^ CTCTA;^A^rCA CTAAACCCL^C C^rrcji^'-p r^r^r-r^^rr^ 



According to a fourth aspect of the present 
invention there are provided DNA consisting essentially 
of a regulatory DNA capable of inducing metastasis from 



\ -J. 



-----A.A.-.GGA^. AGACAGCACG 




TTA-_-.GI 



- TAAGGGG3T AGATACAAAG 
TCACAATTAC ACTTGCAACC 




^^S-.G?JiJJZGC TGACCCTTAT TCACACTCAG C.AAACC^G"C - -t^^-^Gt 
'^--GTATCCCC CSL?:G^.CTC.\G ACA.TTCGA^.C C-CTTC-GTC — ---^-i 



AA.GAAACTGG GACA.G.AGGT.A 
---AGAGGAGZA. CGTA.C-AAGTC 

:-T CGA.TA.GATG-A 
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According to a fifth aspect of the present 
invention there are provided DNA consisting essentially 
of a regulatory DNA capable of inducing metastasis from 
sequence 3 : 



•G-SC-C-CGAAC TGCACACACA TGTGCACATA. CACTTACAGA GACACACATT CAGCAG*ZATA 
^ Q~^JZ~JZ^~^SZ CAC-_A--TAAA AAAA-- '^C'^'^G -J^AA— --TTT^ - -GC""^ "'^ ^ -■'^'^ ^'^'^-2(2.-2.1—" 



.'^ 



ir- -r— I 



CCCTCCAGAC ATAGC.AGTAC AG-GGCATCG::; ATCCCATTA.C AGATG 
GAC-ICACCAT Q'Z'ZQ-'TlllC^^JZ AGATGGTTGT GAGCCACCAT GTC-3TTTCAG GAa't*^ 
CAGGACCTTT C-GAA.GAGGAG TCAGTC-ZTCT TAACCTCTAA GCCATCTCTC CTGACCCTT^ 

TAA-TGCTACG TACACACAA.C TTC TCTTTCC TTTAATGGTT GAGA.r"" 
TAAGA--TAA-A GGAGGGAAA.G AA.CA-TTGC^'^ ^ n ■t'^^ :i ^"^^^G"^ 
Z.~J^G'Z'Z:11'Z^ ^^^^GIJ-.G^^^ TGCCATGAAA TGACTGGCC"^ O^r-— rrz-rT^^^rr rr^^^^c-rQ' 

CTTTTAA-CTG GAGC.CCTTT ATCTAA.TTT^ 'r'-^:iG'^T''^G--C G?l.T2^,C: 

AAGZTCACTA TGTA.GACCAG TCTGGCCTTG AACTCAAA'^'^ GC~~C; 

-"C-GCCTTCTT rA---^^---TCTC TAAGITAGCA. GTAA.GTAGCC '^^gEg.^TGCT GTTGTi 
C-TTG~CGTT CA-rCCTC-GCT CCAGIACAAA G-GZAGTc'aCT ^l^S^ZG^CGGC CTCAT^ 

According to a sixth aspect of the present 
invention there are provided DNA consisting essentially 
of a regulatory DNA capable of inducing metastasis from 
secruence 4 : 



i Zi. r" i r* z rz^""([z^T' '^G - T'TAAG AT" QT'^I^G'^'^GG''^ ^^^uri^i^ZTn^ i'ii^;^.'"^^ iT'Q 
ATTTCCAA'ZG GAAA-=GGACTG CTAATTGGGG AGG-GAATGTT GCTTAAlTTGG GACACCTGCG 
GGTAAGT.-AlA ^.GrZTCICTCC CAGTGGCCTT TCCTGGTTTT GG-CTCTGGGA. GGCGAAGGCA 

GGTA-TCCCTG TCTGIGCIGT CGTTA.GA-GTG CCGTCCTGAG GCCTTGGTGA 
CTG-GATCTGA GCTGCCTCAG GGA_AACGGAT GA'GCTCATTG GAAA-GGGGA.G 
i G''^'^G"TG*GCZ TGTGACCTCA GAACTTGTGAG GGGG^ - -G-'-"^ '^'"^ -GGG^AP- 
A-GA'GCAAGTT TGAGACTGGC GTGG-GAACA-A AAATATAAAG TGA.GTGAGGT 
CACCTGAG-GA- GTCCTGIGCC TAGAGATGAT AAG-GAGCTGG CTGCTGGGGA 
ATGGCL-.CTTT GTGTCGAGAG AGGGGAGCTG CGCGAGGATG GGJ^.GGGCCIIG 
GA--G-TCCTC TG-GATTAAGT GTGAACA.GTG ATTGCTG-CTT TAT-CG'^GGA G'^'^'GTGCTGT 
TATGTGSrAC AGATGTGCTG GGTGAATGAG TTCA-TG-GGGT TTATTTCAGT GAGGTA.TTTA. 
CCTGAGGAGA AAGAAG'GACT GGTGCO.CAA AGCA.GA.GCTT TTAA_--TGTGT G-GGTTGTGA.G 

> rprp-r 2: (^'^ 1 ^ 1 \^ G TGAGTGCAGG T'A'Z'GAAG-- - ~ ^G'^'~^^'~GG'^G G'^GG'^- — — " 
GATTTTTGAA T-GZG-CAACGA CCAAAACTGA ACTGAAAAA.T CAAGCATG<SC ATG-GA-TCCTG 
GGlGGTGZGG GAA'GCAGTTG CCTTTACTGC ATTGTGCGAG TTGACGGTA.G CCTTGGTTCT 
GJ=A.TC-CACAA CAGGTG-GGCT TTGG-GCTGGA CAG-GCCAGCA CGCGGTG-CGT GA-A_^XACCTG 
~— /-;-[ nr ^'^'^ "2. ^ (Z '^CCTAXGACT' TGGA-GT"^-G'^ '^'^T'Z'TT'Q.'^^i^ iT'^-'T^ii'T'i'^ 



^ ^ J-^ — /— ^ 
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• -According to a seventh aspect of the present 
invention there are provided DNA consisting essentially 
of a regulatory DNA capable of inducing metastasis from 



sequence 5 : 
C12 



TGGCACAGTT ATGTTTTTGT PlGGAAGGGTT CCATGAACCT CAGCAGAGCr 
CGGGT'7AGAA ATTTAiLA^-GG CCTG?.GGGG?. ATTTTTTTTT TAAATGGGTA TGAATCTGAC 
ATGAGAAAAA. GA'GATGAGAA ACGTTCTTGT GGTTCAGA_Ari AGGACAAGTG TGTGAGCTA.^ 
GAC-AGTGGAC ACTGGTGTTG GAGGGAGATG TGGATCACAG GAGCGTGAGA TAATGTGCCG 
AAAGGTAAAT GCATTTGGTT GCAGAGTACC GAGTGTGGTG GGGGGTGCCT ACAGGCCAGG 
GGTTCTCAAG GTTCCTGATG CTTCGAGGCT TTA-ATAGAGT GGCTCATGGT GTGGTGACGT 
CCCZAACCTT AAAATTATTT TTGTTGGTGT TCATAAGTGT G-T^'^'^^G.-'^- G'^G'^'^-'^^G- - 
TTGTAATATA AATAATTTTG AAGAAAGAGG TTTGGGAAGG GTTTGAGAAC TGGTGTTCTA ' 
GCCCCJuCGTG GATGGTTTTT CGTCATTTGG GGTTTTTA.TG AGGGAGAGTG TTJLTGTUGCC 
GAGGGTAGGA GGGTAGAATG TGGTACTTAG CTGAGGAATA AGGTTGGAAC TTCTGILGGXC 
TG-GAGAGACT GGCT'i:kGTCC TGAAGilAAGT GGAAATAGGT GG^^GTTTGGC TAGTTGTGGG 

TTGAAA-GGTT TTCTSiCTCTT TTTGGACGGT GTCGGCCCCC TAACA.CTAAA 
AAAGGGGAGG ATAGAGGGGA AAAGAA.AGCG GTGAATAACG TCA.GTAGTTG 
GGAAAG-GGGG GT'GAGATATG TTGTGATTAG AGGA.GATGCT' G-GTGATTAAG GGGA.GTGAAG 
T1CZTTGGGG GAAGTTTGAT CTTTGGTG"A ACGATATGTA ATTTGTTGTG CCTGTTGCTT 
C GTG TTT GTG AAG AAG GAG T TGATAAGG G A G AAT G-GAG G- "^-C^ -CC- -CC --GG Ar C G ^ ~ 
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According to a eighth aspect of the present 
invention there are provided DNA consisting essentially 
of a regulatory DNA capable of inducing metastasis from 
sequence 6 : 

C2 0 



:> rr«rt /— 



— -C-rTACTTC-T TTTCCC-VTTT CTGACAGTGG TTTOACCTT CTATA! 

A.GTGCTGTAG ACCZATTTTC CTGTTTTCTT TCAC-CCAGTT ACAC-GAACAG 
,_^^^X^Z.~'^~_^ TGTGAGATGT GTAGCTGTTC CTGTCCACTG ACTTTCAAC-C TGTCTCTGTG 

GTGTTTTCCT CTACL-.GCCTG AAATGTG-C-GC A^GA«GAGTAGT GTGGTCTGGT 
^"^X^^r^^.^'I TGTCTTGCCC TCTGAAGGTC TAC-CTGTCCC TTG'ZATC-GGA 1:^JIGG'Z:1:GZ?'. 



^^^n,' — p'^'""*^ GAGGAGGTG C u^v^^J-^^^ — r.v^j. t»i ^s^tl^w - Lr^*J^*--^^^ — < ^- 



Qr-rrr-Qr^Z^GC TGGAATCTTG CCZZIkCCZ^.G AC-GCAGGGAA GTTTCCTGTT GGG-CCAAGGA 

^^Z,^^^^ , ^ ^ ^^^^^^^-^ ^ QTQ^(2~ ~^Z '^Z^ZZ^ZZZZ - GG '^'^C'^CJ^ GG-'^T'GGCGT? 

^^Z^^.^1,'^S^ CS-^^.TCZGZTZ TCTCTTCCAC AGGGTTTGGG AGGAGGGAG-G TGTGGGZZGG 

^\'^c'-GGZ^j^ -gg"tttgagg gaacgagtta gaaactg-<gaa gtgizxggzz ggagaggaat 

;;™JV^;I^;LJ ^V-^,^^r:7:'GA GTZZkCZXZ-G CAGGTGAGTT GGAG-CAGAAA AATTGGTTTT 

• — :.~T^ '"CAGGGGTGA AGi.^'*;'' • — - - -■ — .-.w- — -^j. — > — ^s— — 

^^^Z^^ T> ^ r> r> ^ .-rt("'n:^ i - T - GC"^ -'"^ C - '"^ G-'~ - G"" - - GG'""^ — GTGT- Ai^ACrGXC^A'T 

.^r^/^.—-^.---^-^ ■■^'^.'tGACTTAC TTTTGCTGTA CTGAGGATCA AAGGTAGGGT CTGA_-.GGAGr 

^;^jZ;;rr.p^ C'^CTGTGACT GATCCAGCTC CATTTCTATT TTC~~TGTC CCGCGCG:?:TC 

.-.V'.-X"-"- - i c_- . r.iGAAA-ACAC C-CTAGGGACA TACG.AATCCT TGC~ZZ:kGCC .AAAAGTTTTA. 

■■^-C-ITt'-TT^ ':i G-GAGA_AGGC CGCGCr-.CCZ-G A.GTGGGGG GG TTTA-G.-.TA-CA CGCT-AC-CACA. 



Detailed examination of their DNA sequences has 
confirmed that the six Met-DNA's bear little relationship 
to one another. C6-DNA shows 86% homology to 102 bp of 
the rat WAP promoter (Nucleic Acids Res . 12 8685-8697 
1984) wieh a novel duplication of 3 0 nucleotides of this 
region. All .Met-DNAs contain recognition sequences for 
transcription factors TCF-1 (EMBO J. l^. 123-132, 1991) 
and HI? lb (Mol.cell. Biol. 10, 653-661, 1990). Moreover 
all but one contain recognition sequences for CTCF 
(Oncogene 5, 1743-1753, 1990), HIPla (Mol . Cell . Biol .10 , 
653-661, 1990), NF-1L6 (EMBO J. 9 457-465, 1990) and 
regions of potential Z-DNA (Nature 282 . 680-686, 1979), 
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with C6-DNA containing a tract of 23 alternating purine- 
pyrimidine bases. Thus these novel sequences all contain 
potential regulatory regions for transcription of DNA 
into mRNA but no known coding or viral-related sequences. 

According to an ninth aspect of . the present 
invention there is provided the use of an osteopontin 
gene as a metastasis inducing transf ormant . 

In one embodiment Met-DNA's, are introduced into 
a benign rat mammary epithelial cell line Rama 37. 

By way of example and to help identify the 
regulatory function that short stretches of human 
malignant DNA (precursor to Met-DNA's) may exert on the 
transf ected Rama 3 7 cells, the mRNA expression of the 
metastatic transf ormant rat mammary cell line R3 7-Ca2-LT1 
was compared with its benign parental cell line Rama 3 7 
using subtractive hybridisation techniques. Of the four 
subtracted clones three corresponded to known rat genes 
for proteins including osteopontin and one corresponded 
to a novel rat gene of unknown function. As an example 
only, transfection of rat osteopontin cDNA into the 
parental Rama 3 7 cells produced transf ormants that 
induced a high frequency of metastasis compared with 
vector controls confirming the metastatic capability of 
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invention there is provided a probe specific to a 
. regulatory DNA capable of inducing metastasis. 

By specific is meant hybridises to any target 
DNA under suitable salt and temperature conditions to 
allow detection of identical or related DNA molecules. 

Preferably the probe is provided as part of a 

■ kit which may additionally comprise one or more of the 
following: a colour indicator; an oligonucleotide 
primer; materials for gel analysis, and/or materials for 
DNA transfer or hybridisation. 

The Met -DNA sequences may be detected in tumour 
or biopsy specimens by standard Southern blotting, 
PCR-based or in-situ techniques to identify those 

■ patients at risk from' metastatic disease. Physical 
methods of detection based on imaging techniques may also 
be possible. Expression of metastasis - inducing genes 
may be detected by standard mRNA hybridisation PGR 
amplification or by antibodies specific for the 
gene -product . 

According to a eleventh aspect of the present 
invention there is provided a medicament adapted to 
target a regulatory DNA capable of inducing metastasis 
as claimed in any of claims 7 to 13 . 

In one embodiment such Met-DNA's, 
me::astasis- inducing genes or fragments thereof, could be 
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^ method of screening and recovering a 

regulatory DNA capable of inducing metastasis comprising 
the steps of : 

i. transferring tagged fragments of a human DNA 
from malignant, metastatic cancer cells into a cell line 
that produces only benign, non-metastasizing tumours when 
-injected into a syngeneic animal; 

ii. injecting the transformed cells into the 
syngeneic animal; 

^^i- selecting those animals in which 
metastasizing tumours have been identified; and 

iv. recovering the regulatory DNA capable of 
inducing metastasis therefrom. 

2 . A method as claimed in claim 1 in which the 
fragments of human DNA transferred in step 1 are from 0 . 1 
to 50 kilo base pairs in length. 

3 . A method as claimed in claim 2 in which the 
fragments of human DNA transferred in step (i) are less 
than 1.6 kilo base pairs in length. 

4. A method as claimed in claim 1, 2 or 3 in 
which the cell line that produces only benign non- 
metastasizing tumours is a rat mammary epithelial cell 
line . 

5. A method as claimed in claim 4 wherein the 
rat mammary epithelial cell line is a Rama 37 cell line. 

6. A method as claimed in claim 5 wherein the 
tag is an oligonucleotide sequence: 

Primer 



AAi CC.A^AGCTTGCGGCCGATCAGGCCG.AATATGCGGCCGC^TTAT- 3' 
AGGTTCGAAGGGCGGCTAGTcrGGGTTATAGGGGGGrnTAATATGGA 



Hindm S/il i^oci Dereccive 

Hindm 



Abided i^^ct 
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7 . A regulatory DNA capable of inducing 
■metastasis consisting essentially of a human DNA fragment 
of less than 1.6 kilobase pair in length obtained from a 
malignant, metastasis cancer cell. 

8. DNA consisting essentially of a regulatory 
DNA capable of inducing metastasis from sequence 1: 

C2 

CTTCCTTGGT GCTCTJLTGTC TTG-CCTCTCC CCTTCTCCAG TCCCATISAG €C^JI^.CZ2-JI 
CTTGACAGAC TCTGGGACAG TCCCCTCTGC TCTCCTGTTG GCGCCTGAGT CCCTTTTT&Z 
C1:g:P:.GG^^CCC TTCACGTAG-C CTCCCATCTG GATGACCTA-G tagaa.gacgt gggaagttgt 
CACACTCAGG TA_ACTGAGCA GAGCTCAGA-G ATTTA-AAGTG AGTCTGGGGA GCCTC'GAGGA 
TTGATCTGCT GCCT*ZAAAA-A GCCAATTGGA TGACTAACCC AGACTATTGT CACTTTAGGT 
GGGAAGTCAC TiLGCJtTJLTCT GATGGGTCAC ATCTGAGAAA GGTTTCTAGC AGTGGTGGCC 
TTGTGTGAGC AGCATGGCGT GTATCATGGT GTGCAGCA-TA CTCAGGCTGC TTGCAACA CT 
CGAGGCTCTT CTTCAGHATT AGGGGAACCA CTGGTGTTSG ^JLCS^GGTCC AAGAATACA_G 
TCATGTGAGG A.GAATCCCA-A. TGCGTCAGGA GAAAACGAGA GTCTGTGACC TCCATTCTTC 
AAGATA.CA.GA A-TTAITTCTTG GACTGTGTTT TCATGCTCCT TGTGGATGGG AGTGAGTTHA- 
^ rp t czj^* ' t ' T' c^ '^ — ^' ^G G'^G'^'^G G*^ -CT'^GAA G^ a ^ ^t^^^ t^^ tl 'Sl t t''^ ^GG'^G*^ 

iT^^T-CC^^^ (T^T'rwzrL ^(z^'^ GGTTTTTGAT ACATG-CAGG^ 'T'G'Z'CC'^'^G'^G -T'^Gr-TACTG 
CTTGAAG'^CA ^GP-GAACT*^^ GCTCATGTGA TCTTTCTTAA CCGATGGAGT AGAAAGTGTC 
'^Gr '^GG'^G'^C n 2. ^ 1 i ^T^T'^ GG'^C'"'"^GGAC GAGr^ GG''^^^*]r"^G t'c^t'QT'^^t'Q't* m ' i" ' ^ ^^TC^vT *^C! 
CATTCTTCCG C/^<ZGC^<ZGGC CTCTACAGCA CTAAAGGCAC CA.CCGAZ!AGA CTC!^ CrTCT^-TT 
CAC*^GJ*CA-— CA'^CAGGP'GA GGG'^CTHAAC TGAGA-^T^^— AAC'^G'^TAG'^ ^^Gr^TGP-TG'GG 
'^GGj^ — '^C'^-G'^ CGGC— G^^^G — — ^G? jTT*^ '^C^'^GGr'GA c^^c^"^ ^c^'^C^dd mm ■ i ' qt^'s. G — C 

9. DNA consisting essentially of a regulatory 
DNA capable of inducing metastasis from sequence 2 : 
G5 

ATTGCTGTGA- GCCTA.TTA-G-C GACA-TTTGGT GA.GGCGGGTT TTA-A.GGGGGT AGATA.GAA-AG 
AATGGGTTGA AA-TTGTGTGG CACAAJICGGT CTCCATGTTT TGACAATTAG ACTTGGA-ACC 
TG-TGGTGA.Gg' AGGGA.GA-ATT TAGGG.-.TGTG ATG-GGAGAGG GTGGGGGAAA GAA.GGAGAAG 
GGTA-^JIG-'GAA. AGAGA.GGAGG TTAAAGTCCA AAGA.GGTCGA. GGAGACTA.TC * TGTAGA-.--A-TA 
iCA'^GAGA^C ^^GAG-'^-GAA TTGA.TATCAT TGTTTTTCAA TGGGTATGGG CAAGGGA-AGT 
TTGCA'^G'^G.- T^AAAAATA--. TTACTGCTGG CAGTA-AATGC AA.TTGGAAAT GGCGCACACA 
ATTT-TC^G C-GTTCATGG TGGTAGGA.TA TGGCTGAGGT GGZGG^JGCJdG AA-GGATTCGC 
TCZCGTICTG ATA-AATA.GTA. CTTTGTAAAT ATTTGGAGAG GG-GAGGTCTG GTGAGAGGGA 
AGA-CGTAGAA ACGG-GGGTGT TTA.TGATGTT CGGGA-TA.GAG GCGGTCTTTG ACGTA-GA.GGA: 
CGGGA_A=L\CLA GTGA-G-GA.TGG TGTGAATTTG GTTGCATGAA GGGTTGTTCA CAA.TTAGGAA' 
CGATTGGAGG AAGCAGGCTG CAGTGTGTAC CACAJi.GTGGC ACTTTCCAJLA GAGCACACA.T ' 
ATA.TTG-GAGC AAGAGATTTT GGTGGGTGAC TGGTGGTGTG TAAGGTGATA AACTGGTATA. 
TTTA.TTA-AAG TGG-GTTTTGT TTGAACAGGC CAGTCAAGGA AAJL.^JLA.^Jt.GA. CACTTAGGGT 
GjiC-^'^-T'T^ G<Gi^GATGAA-G TCTTTA-TAGA GATGGTTAIAG TTTAAAGGAG ACTTTTAAAG 
Cc'g-GGTGTA-T TCCATTTAJLT GA-ATGGTGTG CGTA-CA-AJIGG AA.GAAAXTGG GAGAGAGGTA. 
TGTA.GAGTTG TGTGTGTGTG AGAGAGAAGG TGAGGAGGTG AA.GAGGA.GCA GGTA.CAAGTC 
AGAGA_-_-.GGG 'tGAGGGTTA.T TGACAGTGAG GAAACGA_GTG ATGTGTGGGT CGA-TAGA.TGA 

gag'tatc'ggc gajCgagtga-G agattcgaac ggttggtc 
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10. DNA consisting essentially of a regulatory 
DNA capaiile of inducing metastasis from sequence 3 : 




11. DNA consisting essentially of a regulatory 
DNA capable of inducing metastasis from sequence 4 : 
C9 . 

AGTTGG-3-Cr - C — C-GCI'^'^GCT TGATTAAGAT GX^TT'C^'^GGG ^ 2. 2. iGG-G"^^ ^^GCCTA?-TG 
ATTTCC-AATG GAAAG-GAGTG CTAATTGGG-G AG-SGA-ATGTT GCTTJAATTGG GACACCTGCG 
GGTAATTA-AA. ^lGCTCTCTCC CAGTGGCCTT TCCTGTTTTT GGCTCT&GGA GGCGAAGGCA 
TTGAGAG-G-GA TGCAGGCATT CTAAGGGCTG GTTCTTGGTT TCTCCCTTCC CCTCHGTCC-k. 
A-A.CTCA-GTGA GGT:k.TCCCTG TCTGTGCTGT CCTTjLG^.GTG CCGTCCTGAG GCCTTGGTG^. 
GTTAAGGTCT CTGGATCTGA GCTGCCTCA.G G-GAAACGCAT GAGCTCATTG GAAA.G<;GGAG 
-AA-CCA-G-GCAA ]kGGTGTTGGC TGTGACCTCA GAATTCTGAG GGGCAAAGGT TCAAGGCTAA 
CTCTCLATTA.T AGAGCAAGTT TGAGACTGGC CTGGGAACAA AAATATAAAG TGAGTGAGGT 
CATATGACAG CACCTGA.GGA GTCCTGTCCC T1AGAGA.TGAT AAGGACCTGG CTGCTGGG-GA 
CTTGTTGCAG A.TGGCACTTT GTGTCGAG.AG ILGGGGJLCCTG CCCCAGCATG GG^^GGCCCTG 
GAA.GA-TCGTC TG*GATT_AACT GTGAACACTG ATTGCTGCTT TATACCTGGA GTTGZGCTGT 
TATCTGGTAC ^(Z^TGTGCTG GGTGAATGAG TTCATGGGCT t'T'iI' . t ^iftT^ GrGGTAHTTTA 
CCTGA-GGAGA AAGAAGGACT GGTGCCACAA A-GCACAGCTT TTAAATCTGT GGGTTGTGA-C 
CCA-TTATGGA CTATCATA—AC TGAGTGCAGG TATCAAGAAT ACTTTAGCAG GTGGTAAAAA 
GJlTH'ZITZ GAA TGC GC A—AC GA C C AAAA.C T GA. AC T C AJLAAA C - - GCJ^ T GGC AT GG ATC C TG 
GGTGCTCZTG GAAGCA-.CTTG CCTTTA.CTGC ATTGTGCGAC TTGACGGTAG CCTTGGTTCT 
GA_ATGCACAA. CA.CGTGGGCT TTGGGCTGCA. CAGGCCA.CCA CGCCGTGCCT GA-AACACCTC 
AGGTCAGGTT TGTGGCTATG TCCTA.TGACT TGGA.CTTACT- TTTATTGCAC ATATAAATAT 
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12. DNA consisting essentially of a regulatory 
DNA capable of inducing metastasis from sequence 5; 
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GAGC-GC-C-TGG TGGCACAGTT ATGTTTTTGT AGGAAGGGT't CC^t^^ ^rr-r^ riir-irrir--^ 

cgggt:?agaj:. atttaaaagc cctc:ic-c-gga ATTTTTrii^ S"J^g5S; ^^riric^; 

^G^AS^ CAGATCAGAA ACGTTCTTGT GCTTCAeal^ ^"g^o ar-^r #;-r?c-S>-? 
f:-?:-S?ftS ^-S^^-<=-^C-TTG G..GGCACATC TGG.ATO_CAG i^^ctrai? '^JlSSSc^Jt 
pi~S^'5:-ff; C-CATTTGCTT GCAO.GTACC GAGTGTC-GTG GGGG-G^Sc- ^'S^^ic^r- 
C^-.TCTCAAC CTTCGTGATG CTTCGACCCT TTAATACAGT C-CC^O-r-- r^c-^r^r^:^ 
CCCC^ACCTT AAA.^.TTATTT TTGTTC-CTC--:' ^c^t^- r-rr-^^ ^T^ir::^'^- C-^--T^--CCT 
TTG-i2^i-i ,,-:^i:':Z ZZ'-Z—'-^-^- ^--^TTTGATA CTGTTATGAA 



r^^^ '^'Z'SZ'Z -■^--^------<^--C-v^ TTTGCCAAGG GTTTG?G.:iiC t'GC'^G^Ct^- 

C:^^^CT^^GCJi GCC^^GJii'^G TGC^irT^^^ r'^r-^ -^-^^-^.-v^-w l_--L^^JlG^^•^ 



TGGAGAGACT C-GCTT^.GTCC TC^ULGiAAC^ GG/Tr^T-";- 

TTCCTTTTTC TTCA^^i^C^'^ ^ct'^-C'T'C'^'^ S^:^^^^;:^::^ C-^^^-GTTTC-GC TACTTGTGGG 

c^Trvv:^:-^^ -^f-JfrfrS -^-^c-^i-^^ccc ctgaa-aacg fcVG-?a^~c: 

S;r:t;t7rrr ^-^-^-^-^G TTGTCATTAG ACCACATCCT- GC-TGATt-^.G C-G^G-^L^^r. 

^---C-TTTGAT CTTTCGTGTA ACGATATCTA i^^cT-rC^C P^c^^^-''^::^. 
C.--..— G-G AACAACGACT TGATAiCCCA CAATC-GACC? 'n^C^'.rc^.r^ ^^'^-^ZZ 
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o- ;.nciucing metastasis from sequence 6: 



DNA consisting essentially of a regulatory - 
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14. The use of an osteopontin gene as a 
metastasis inducing transf ormant . 
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A^- \ probe specific to a regxilatory DNA 

capable of inducing metastasis as claimed in any of 
claims 7 to 13 . 

16. A kit for diagnosing the likelihood of a 
cancer metastasizing comprising a probe as ' claimed in 
claim 15 and one or more of a colour indicator, an 
oligonucleotide primer, materials for gel analysis and 
materials for DNA transfer or hydridisation. 

17. A medicament adapted to target a regulatory 
DNA capable of inducing metastasis as claimed in any of 
claims 7 to 13 . 
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